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Abstract 



PURPOSE:To make an operation faster and to reduce energy consumption by constituting an arithmetic 
circuit with the combination of an exchanging circuit to exchange signals between a pair of bit lines and a 
sense circuit. 

CONSTITUTION:A logical operation is carried out by combining an operation to select the input voltage 
of a sense circuit 508 from a pseudo signal voltage corresponding to the output signal voltage of a 
memory cell 530 and writing data, and an operation to select the impressing voltage of the memory cell 
530 for data writing from the voltage appearing to the common output joint of the sense circuit 508 and a 
restoring circuit 509 or from the voltage appearing to the common compensating output joint at the time 
of operation. Further, a MOS transistor (TR) for the selection is switching-operated, and the high-speed 
logical operation is attained. In addition, after the signal voltage is outputted from the memory cell 530 to 
the sense circuit 508, a bit line BL and the sense circuit 508 are separated until an operation result is 
written to the memory cell 530. Thus, the operation can be made faster, and the energy consumption 
can be reduced. 
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-ch MOS h ^>^-^J:^j^Q7,Q8 7>»£»:e$^^*L-5>o 
Sll^ ^ D y ^ 41 #55 .^iHlfft 552 tt ftO^ n :y ^ 
# ^„ 5: Jb Se MOS h ^yv^-^^^SfQT^QSO^ifi®;^ 
IC^ B^m ^ ^ ^ m ±^ MOS K ^ >' ^ 

Q9 . QIO O ^ ffi tC ^ j!& a* o Ts^ i 0^ t7, 

UK 509 w:. ^ys^r-^oa^rs-fl?^-^* p-ch 

MOS h ^ V ^ ^ Q9 . QIO T^^h^^-^t^^o 

-^^<•Tr«Ja^«it^5ig5A^7^i^rt:XT Kw-J^*CjKc5 
lo-C — Si^07 - K^geWLt^ri -^ - KiSfWL^:® 
^•t-^o - Ki®WLJ:©>^!J -fe^ 530 Wt^ 

miSt^^fCfcf:^ hi^BL'K ^ fie ^^^7^-^$fcmL'4*Al 

7 - Km^nj ±<0 i - -fe A. 531 W:, m e<J 1^ 
*t7t — itfo ^ yi'-^z^Ty — h 510 t - ^ 

^ 511 ^ -t L -C SAM BP =J^AS^IeIK6S5 75»f> 
fiJ^-Jtl-Ao — ^ ^VJ^7T^^ - h SlOidt. 
MOS h^>^i^-?^^QU»QI2-C^^i5il.-Ci?2P^ ^ 

fL-^n-fe:^^iEi^so8oAa::fjffiy;i^Tsj^ i^*-^ 
vi>^^ 511 oAm:^fflf^TDB ©is«j£:4;fcfr±-^^ 

L> *t,o^jc-tvj^(QlKS08©ffi^Affl:^2fiy;i^f7^ 

- .^ \^ :^ ^ 511 Offl^Affi73«P;^TrE 
jg£ t ;fe»±-WBi L S: ^7 5 o 

s^DT ^ MOS ^ ^ v J* if Qu . Qia MOS 

h 5i^v^^iJfQlI. QI2;^iSia)fcj^]^<0^v R.AMM 50l' 
t SAMSIi 502 © fVa T 7= - ^ :^i^-7 t> ix o r' - 

^ \y ^ 511 — Si^©Attt:tJffii/;^ Toa i 

SAMHS ^^AS^^EKsssht. f^-j^UC^^^Sll 
^r0i?:38*^U, ^i«S:r-;fAmt^®/SiTDR^ 

SAMBiJ A Eii 5/ 7 T 124 tC ® ^-j- -6 o 

'iF^-5n-2»7'-;fl^'^^;#'51lHt. ^VB0A:^i5^Vi 
\) T P XI if ^ \ it -t 7:, V -r ^ y h 
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^l^WK^'t^^'^?^^B\^ 500 <D r ^ T 

J!5*.TK:K5g-f ^^o > * 1/ -fe 530 « E fa if - ^ 

^sia:^ « ii.:^ ^ - ;f 4 > 
^ y -te-a. 530 fc» t 3^ tr«-^(t:**u^-c^ -tii-irix 

RAM SAM ^K - h *^V%i^S 

^»±. IKtil L«rf^^^ U-r. 2% j^ ftU«$@B& 506 :^ 

t LOW A- k: sa * t i fc X , ikjrot'^^ 

-rt^ 530 tCS-&«3a^@l»^»4. ^^A:^7-5?'-i^'« 

❖ » * jfi i: -c sir E ® «i ^ o 5/ >g * 

HIGH v-^^. i*fiWAP, ^*swi, i^swj t I-OW i^^A^K 

31 

Ktsos^S&f^-S-a-^iitW:^ •t>'j<[Eip»508<D^ 
&o -fc ^ l2lj» soa oiitifto^^-cffll^;^^ 

o ^-^ ^jn;^ ^ 5^ :^ & £1 i tt. « 

-^ 530 K^U^^^^t^tr^^K^\^XUTK. 

^f}pum-^^ ha wim<D^^±^ - \y -J 

511 frC Wt RAM 501 ifi' h aAMlJ 50 2-N<D7»— 

:i 7t ht SAM rf? - h:^*bo^fiB7^-:i'A;^7>cj: 1). 
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#BB^ 1-128296(9) 
n >t « -fr . Moa h ^>'-:^jt^Qi.Q2 

MOS V ^ ^ QS—Qe , Q5 , Q6 3? i£ |© 

*^v^-C, M^i^ o y ^swAP ^r-feyj^EKsofi 

•t-*±>t>* >*y-fe>»u 530 b -k >' [alKf 608 frC 

^ HIGH t> LOW V ^ (C -K» i> gli ^ MOS K 5 v v> 
^ Ql .Q2 * ^ffitfelSK:'^ a o — MOS h ^ 

ve>j^:^tt\ ^ ift a 4fc ® ^ U-cu^i otr. -t 
ixj^iagftsosfct^^^SCBi^Ca, ^sx^^t^s' h 
ieBL,BL;6»feiS(JJ?RS^it^o COV^glT-ti^P^ 
HiiS 5 08 , y ^ h T [UK 609 ©JSfCi&f^^^, ^ 

* y -fe ^ 530 o a ^ m E o m © * ^ o 
L:e^A^v ^^c^ * HIGH 

32 

II 5' ^ ^DT Wt LOW t^-i^KSrH^tL-CiJ' 

i> s MOS h 5 :^ O ^ Qll . Q12 ttlo^rix i ^^ia 

ttmtSm£E Vcc . N-chMOfl h ^ ^ ^ Q7 , Q 

j(cwc^^f^'C^}>^ -fe ^ 0^ 508 wtf*Si*t® r 
sffi: t v»s, p-ch MOS h.7 ^--^^^^oifiaf^miE^: 

▼thp 

y ^ h T©» 5 09ttt^«<<tjggT*-So 

B%S?HJ9[=» - K*^?'^'- h ^ - fi'm}^ 554 

RAMfP 501 t 8 AM fP S02 OflgTy'— ^^^*tf ^ 
*i RAM:^ - it tt SAM # - h 7^ t> 7* - 

toi^. ta^p^iiiet 506 2>» b w :t? ^ fiffl 

o ^ ^tWTptt HIGH u-'^yu, ^s^ap, 5*swi . 

?^awa LOW \y ^ J> -C t> h a itOT^ MOSh^v 
^5 ^ Ql . Q2 Wt 5» a ® s Q3 -Q6 , QT, H 
^il4fc@T$»l)v 5e^Eim 505 *'iO'^(tt^-(3-'rt£ 
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:X h 3l4 BL. BL ^(CKfi^iT.;^ ^^ftlj® (BiK 506 
tc ffi -t- i o 

COP-3) « i>S*^[sIKS 550 ^:®f^ ^ -fr.^gffA 

i©WLJbO>*y-tA^ 530 ^Xty^J — 7 — Kil8 

- :f K nis ft m m EE Hi .y h mm ^ msc^ t 

BL, BL O^f^^fl: C»,, Cb, ^ -fe > la s» A to 

53 0 1^ :Y V ^ Ce , ^ ? — -b 531 ^ ^ -t ^< 

-^mett. 9PiSfi4fc£S(C$>a MOS h ^ >- ^ Qi . 

35 

1? . -fe © IK A :^ ® ;a>fli fc fft^ «:EE1S«S5S3 
^<£t^-^mE ic 12 t ^-t bii- 5 o -r $) ^ o -iTfc* 

ffiU^ ^ p :x ^ jJgwi 3^ HIGH >KO MOa 

^mm 508 <o xti^^ *dt LOW u ^ © 

fCgffec^n. :faMAto;^3fi»y^^T7^WtffIOH U'-s^ 

(OP- 6) mm ^ ° *y^m^^u<o\^^^^i^'m^ 

Vth>i) ^ *CS^35>^(C^T^ -*Jrx -fe >- ^ 11 K 

508 ^rffiiflF'J^ ;5o eiOB?^, -b [El^ A to :^«5 

AO^&SSCflAi Jt CsAi O 5 LOW w-</^ 
f3O^fix>*^^m?S^:65^^>^^^sJPS•50a *:fl*L-C&« 
:5 tL , LOW U'<A.W-t>'JMsIBSAto:Z}fi5AO'Hi:fe 
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^M^T 1-128296(10) 

(OP -4) mW ^ P ^fE-^ 5*fSfAp ^ LOW U' ^ 

(c-ai i> . MOS h 9 ^ ii!' Qi » Q2^g^m '3SiiK 
^ ^ 50B o X m m ^ TsA, t7a ttxt^ ^^iS- 

(OP-S) SJ^fftU^lEllS 506 W:, ^Sltl^$? f*3^ i 

T — ^ \^ :^ ^ 6iij;©y->t7=^— ^jrcjoU-r* 

mm ^ ^ ^ m-^ ^a^, /t « j^sw, © to 73 e * 

LOW ;a» b HIGH w« fC.^ <tt ^ la E 

h X. ^ Kmm-^ixh^^ % ^ h ^ mm ^ ° *y ^ m- 

^s^j^ ;*:MIGHix-^ju<J)f^^ MOS h 7 :y ^ ^ 
s iQ6Wt^(ciS?ia:fcfcIST$.l?. -t>'J*|Dj^ 508 © 

^ A to «is ;^ rTT fiLowovLKfi^ftte^n-So ^£ 
t^-c. ^ mm A :t} MA <om<^^ HI on 

^ :*a^A:/7Sf;fe IVT O ^ -fit *± LOW u ^ A' t ^ 

36 

>^to:^^•^mE■*;tWtB^rg2^{tt^^^m£E<D«?«ij;!>^ 

(OP -7) mm^^ v^^iB'^^ptDu^A^^'ij^'^^ 

(OP-8) a ^ ftff ^ Jsl » 506 H: ^ ?&3ffi^H^F^5^t 
r - \^ ^ 511 ±<D :/ - j:k r - iii Kfo CX . 

mm^ ° :y ^ {3-^ ^ ;t tt ^s^^j. o to m JBE 

5r LOW ^ HIGH u >u (C«J D ^ A., je^feli^sos 

nm-f- ^ o mm^oy/^m-^ ^ high u-^/u 

fC-W i> -6 i . MOS b 5 > ^ Ql , Q2 

fcU®Ii^ a y ^ ^ ^swAP ^ high ^ -< /^K^ i> i^Jt, 
-6 i » MOa h^Vi^J^i?Q3,Q4 l^iS^ifitj^Bgt^: 
i) , t >'^lplK Att5:Ufi5;fii Ta^, IT^tt. n -t" ^ 

y-^ey •fev^53ofCW::r-'^^F?a>^-i7tWt^«j:2,^ 
fr ii. -6 o 
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^•0** 7^— i»u i> 511 (cy— -=^5" 

- ^ ' l" itH-^ h :$/t-CV^A*tffiT OR ta»*35t 
^tL. mnm^^ ^ ^ ^) ^ sbo ^ ^trWiilF 

-Ctt. JyTOX5(t:i53£^:&a KTj^hieBL [CSS 

;f*x-fc. is ^ iiow u--< A- i i ^ r - :^•o- 
^^J-a-^TT'-i'^l'K* -4:^ LOW --t <t * 3 « 

7^ - " 0 - PC 3^;5 Jcr 'S> o o t: . ffi^iAm 
-^iw. f^Ylj^ <o'm.^\i.^ r - ^ \^ ^ ^ 511 Kr - 

^ ' 1 " ^t-^ y h^it-CU^&^ LOW u A' ^ 7* — ^ 

39 

♦±. ^ y ^swl¥ HI OH u i :5c 

!> * ^SWA? LOW U '-^ ju ^mn-t i> o flEOT MOS 

-t A. 530 frcttf=^-i^"i*'K:stifff:'i^5HiaH v-ca' 

aft, J:ifi05=3-TA.jK-h>^yrtT. MV^b^V 
^ 8 :f o 

■fei/^iEis» 608 oA:^J^#mBEts^:^^»f^^:. 

S& ^ -b > ^ @ i^^ 508 ^XD^y^hTfHlBfr 909 

n-k^^X^ :b a ^ b ±mM^KM^ h M03 
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#ifl^ 1-12829601) 

-0-:iiH=5' hSiXXV^ih^niQH J> K ^ & o 

^ V y * y -fe >u 530 fCW:7'-5^'r-fjr.--vsi^ 

^iK^ K ^ ^ hSlBLO^tttt LOW -< A^ , 
VSlBLtCiSttfctHiaH i^'^A^i: * i)* C^Om-Ct^ 

K 508 © A a ffi x§i ^ in I? Id -t-o t"-;^' 

\^ JPf, ^ 5iiJ:iCy-^7'~j?-l'';^-k5' h^^v 

^Bwi *± HIOH ^ Knm-^fli> o «£0-C. Jl^liitt 
^■^m JE^^ P K 507. H:Siift«t® :3: 1> . y= - ^ 
-l*tC^S*;o^'i»S<fel^-*^.%flE:6J-fe v^EJK 508© 
A :tl ffi J«L 5)!»f TflA, T^A K^m%ix ^ a -riit>^. -*= 
j^m^ soa O T^-^n JilQn \y ^ . ffl 

A ^ fflJ ^ T7a tt LOW U'^A.iC^r^o 2fc(C.-fev 
il PS 508 » iJ:^hTlslK 509 ©JK-Clglf^-5Hi-^o 

S « 55 ^ m 505 & ®f^^-ti"r, y*y-fe ^-530 

40 

f^-s-frti^-sor. ia-*? fc ffi ^ ^ ^ -fe i fs 

K 508 ©^B^f1P^K^Cifc->c^:-^^ffl:^*<. -^MftWi 

•tej^^ia^soa ttv > -tA-sso ii* j^m 
Mft50 8 tc^-*^^E^:to:tr^, >.*y-feA.5ao(ciK 

\£ ^> hiteBL O^^^SCbi.Cb, tt-fei^J^SP&A 

10rtrfetJ::^-Cfc-6o %^X^ k^y hi»Bi ^ y 
h T imK 509 $:^«)-fevj^[0lB&5O8 ;^*^-Wi?lgtL 
7t r -t >- la IS 608^ 15 -fr ^ c t «: . -fe 
i^^iEiK^ 508 ^^orRjJ:* «^aa li&fti^fiaosi&s^ 

^^^^y -tA'Sso K:»Satr-?^T-3'r^^tT«» 
i . © m » a:^J tt^^ o 65; W U -i :^ ?f 

n so^ ^ h ^ h K I, )) . ia^lHlK 503 ^1214 

42 




W:. S^«#mE^feI9»S07fCi*^V%-Cs MOS h 

>' ^ Is] K 50a T<^im^e®$tL, >*i;-fc^ 630 -V 
y ^ y Hi ^ 530 X - S t a -4 n o 

«5a ^T'- ^ KS*f 15 L 3t ^fEfiv -t [ElBJ 508 
•4 7t f± y -5* h.T [e! gf 609 0 » 505 * :fr L 

M(feifli-^msfsaE(ei»& 507 © ffi 

5\fJoL:fe^ — ^iR5(^©7*— itS-^-ty -fe^ S30 

43 

h T E 509 K P-cb MOS h^Vv^^Ji^jr^^l^JE, 

508 ^: y ;^ h T lU ^ 609 <bU"CffiV\, yj^hrial 
Kts09*-fev-x[Hlg&so8 i:L-C-^v*^Ci:%wj'tg 

A-fct. Vcc 1^ ^ i> Vfls yi^ J: i K ® 55 3 

ix2>o -iTt. 507 . je^ia 

|!&505 , l-^V-^7T^ — hSlO^P-chMOSh 
^>'i^J^;^-^:^J^^:^^t^:%. h K CMOS 

ij-3^^*yTi^>r 601 . ^ 2 •!^ T 602 2 

^*II«5^U7tl2JTi>i). mi*7tttai20§?jfi|?8 
^ BAMIBSP 502 2 O RJLMfi? fC® $ ^ X. ifc 

mW^KiXi^'i' h a m \ .^2■!^r>^yTv ^601, 
602 fCtt^ it*a: o A m :f3 rt^ - h ^:^7%:-4i- ^ 21 <!: t 

r }^ ^ -^^trm 1 . 512 3 9A^[aet 603,604tt. 
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1-128296(12) 

h 29 M -C ^: A ft ^ ;t ^ 0 T * ^ o 3? 2 © 5^ ife 
^(Ci?'lt&7=^T/u^-"- h^^yoSKmUffiif^. 

i^iW^-^aBE^^IalK 607 <D m t5 Kti SG-t i> 7= - 
^ tRS^<DT-^^jt^i) •t>^5 30 *C«FSatr« 

^ s*swXp. <*SWAP. **8W1 ©i^-^A^ttv Ml ©9ii® 

iftil^;^ n 5';^^#©i»'jrc>S9'e^5:^9lglft:53^^o 

m 2 i0 9iM ^'f± . ^ ^ ^ ^ ^ ^sw2 5? 

[2lKS08|^N-chMO8 h^x-i^^iJ'^fflV^^ y^^ 

44 

Si El <a) -4 ?t Wt (b) + © > ^ y T u -f 604 ^ ^ tr 3 
7-e^;^ISl^500 <!:|^filT*-&o m 2 m t V- 

:^>^yTi^-feoix a?2-rr/^yTu'< 602 

n> 3 ^A^lHl^ 60 3 .6 04 ©m/i^ TDR(j) , '^SACj), 

TBA(j). ToaCj) ; C^ = 1.2) 4:5Mi3:-6=i^-i.^ 
^i-r:7^;*^yTL/< 601 I^©x V ^ :f — V 

3i^5r'— ;5r^g^2-J^5^>^ U TU^4 60 2F^©y — 

-^r-j*ti:©Kr3®?a^*fTCa, ta#te:*^r^l1^ 
yy^yrw^ 60i*c?|:^atflfcft^Wt. ^i©§« 

m 1 1^ >^ Tu-f 601 F^otr:^ hi^^BLi, 

BiTi i: t Km^-^ i\-ft^mmn^^ ^ :h a m 

1 ©l^i&^i^:ft^i CaW:. SAM^ 50 2 © - 

2■^^r>*yT^'^ 802 3^ b SI 1 1^ 7* y * y r w 

601 K^iii -t ^ ^^-C ^ ^ o Civtt. ^2=1? 
^^^(elKeo^f^©-^^^^^^. if^2?(c;Di; 
-Cyj^hT(sIK&fflt^-C-feAT©^ffiTfT5o 
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606 5:®flF^-ti--C — 5^t<0!7 - Ki$ WL' t ^ $ - 

- Ki©jbo>^ u -i^ 1 ^ $ - 9 - ym±<D 

iT? - -fe^tCd^lo-CS^ MOS h 9 ^ T^^m^ 

f a Ai J: V « ^ A ffl ^ «e T;i7f fC ^ e> it o J; 

47 

^Wt. y -fe^ 530 KSi^-^-^SftUjfttt^t^o •t-'St 

i^-bv ^:^»'7^<S':!>?Ky^y5r « ffl U X |^ ® * ^ 
-^i?-7^5':^J^>*y-feA^«rffllo?t*S 

-&f±. -^•=ey-tcA'^'fj^^«::*cMT!^>^ti::^5x 

JliiJ:iJi9q L7t J: 5 K:. ta ^ © ^ ^ © L % 

triv hi®BL, BL riflT®#4-An$^A^5e^l5rK 
50 5 -b::^^[sll» 508 <O — 3l«tOA*Sff;i^ Tg^^, * 

i&Tf 507 t . ^mmno 
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¥tM^ 1-128296(13) 

o - ^ r - :f t o^mmn^ tw^ite^* 
®21^?^>'•=eyTu>^ 602 (c^tj2itf4S-&-*iff|^ 

u >f 601 i&*hM2i^:^ji^VT^y^ 602 (c y — 

^2-s^:?^>*yrl✓-^602 

© h |g Sl^t BL2 , BL2 ^KSt2^tt;fe^3a35 

(8) m ^ <Dmmm t x^x^ m I t ^it±m 2 <onm 

|F8 frC 1? frt SAM isSr— 511 ^r-f — 

OK T % ^ ROMt >t^^^^>^^2>'fe>^^c®t 

36/^7^ BOM-fe < v^rtgjR^^U BOM^ 9 - 

iS^K H^X RAM fp->^^i^:f2>:r-:f^r^l)^^ 

Afiij^t'BrtgTr^io -4^. BOM -fe X. © ft 2) frc p 

ROM ^c yi^ V BPROM -b -n^ , ESFROM -fe It ^ ^ C 
t * -C $ -6 * * ROM -fe^*fflV^fe4B-&fi^ R 

OMa5^o='?^®:f^lEl^*±^5f'r$»io S&s&iSif 

48 

603 * fl?J5fc U-C & o 3E^iaK 505 ©© 

f^fCiiJv >^yTi^>f 504 * ta ^ la W aoa -a 

i> m^x^^^ ^<D§^m t .-fe V ^ m 508 *^ 
A^^n-5f&5s©iKo/h'Si^>* y -b^m^-®-^ 
'*^<aii-^mjE%^(aKt so? "ca^f^ u-cts^^rtr 

m L < mm rs&fiij^§i75x$>2»o«^>fc. h m 

<D^^^:ac.i,CB, fc5i^:r&3fe^(c® tt. ^ ^ se 
?aa¥iHiK 503 ^>^v>.a2i2:icj:i)v mi^<D^^^ 
^(om^my^fi. jfi 1^ ©St ta L ^ tt Iff a » s&f^ 

^tf^e^-C^i. taiTHK 503 U 7t c: i 

5U 




503 ^raSfflr ^Ltt* m^n:tt <Dm:k^P^JL 
ooisis « sas w tg -c i f) . laatsii?:©^ 

=T ^ ^ ^ [a i» El ^ 
^ 4 @ t:t ^ 3 @ o iQi ^ o at a o dt es- 0 . 

^- ^ f EI ^ 

MS 9 S Wt i&IJ ^ o :^ i^-^O m :f3 C m 1 EI (b) ^ ) 
5J 

209 is ^fi5 

210 ift ^IslK T -f 
301 NOR ^ — h 

3 02 NAND ^ — h 

3 0 3 — ^ ^ IeJ 1^ 

304, 305 -55 ift A © K 

307. 553 -.. iiaK^aEt^. 
403 mnm 

40 5r 50« -fe tel 
406, 509 — yj^hT©!* 
5 0 I - RAM SJ ^ I Jf B 

505 5!^ HIS 

506 t«»:»0^lsl» 

507 -St^U^^^lttffi^&lElK 
53 1 — ^ ? — -fe A' 

55 2 ftO ^ ^ o y ^ 5S * EI K 

554 - :^ 3 — Kfsl K 
Ql — QIO M08 S 5 V ^ ^ 
Cpi, Ca, - h JSIO^^S^ft 

CBAt.CsAt - -fe >^ ^ H Wf A W ^SS;i^©«?^iej5: 
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^$Bfl^ 1 -128296(14) 

101 , 40 f " RAM SS 

lOZr 402. 502 — SAMS 

103, "-bP^^^yr-^— 

106. 604 •-• > * y -t T ^ 

107.S30"'^'*y-feJi' 

108, 5 51 EAM U ^ ^ ^ 

100. 124 — A ai ^ y -7 T 

110,211-aaJ?I§K 

407 , 503 ta^lCEPS 

111 — BAM Sg. :r — ^« 

112. 212 aa^^ = - K 7" = - 

117, 550 rr t> aS ^ ili 

120 — ^ ^ ^ T u ^ 

121, Sll -T"— J«»t^^^^^ 

122, 6 55 SAM m^t^J^m^m^x 
123 — T K ^ X 

125 SAM ^f--^y<^ 
131 . 510 •"h^>'-^:7T4^*-l- 
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, ffiU g 


F ^ cf :y ^ ^ ^ 




Ton , 




J A , Ts A 








^DR I , 


A 1 , Tfl A 1 








^OB t , 


^BAf, Tax, 







it m A ^m± m Bi ^ Ji m 

(^2iS) 



1 
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554 ra-rfSSft 



r550 Q^'M^mh 



5S3 m^^sm 



.552 mmoQ^^^^m^ 




: 500 3"9A«B^ . i 

I ^1 — 

14 i^yiPU 505 



Tor 

'TT"" f"tT"^Tl"T"j"' jj 

'507 ' 508 \ * 5I0' 



507 



-t!>3gl5& ) 

509 'J 7H7Ialga 



503 



501 RAMffil>*c*:a;RJISB 

m ] 0 fa) 



502 SAM2B 



553 aratstES 




/ : 504 505 '506 

500 n^AJKQ^ 



507 



508 509 510 510 



s 1 a (b) 
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Vcc 



Tom T0112 



i WL WU 



Tim 

'SA2 



U I I 




Vss 



7-m 

BL2r 



WL' WL 



J. 



604 il2a?A»0» 



u 



601 IKHfrxtUTW 



602 ^2+^:/;'^'J7L/-f 



^20 



104 ^>5rA7^-GX7tf- h 

A 



105 i/uyjiyotzx^-b 



&1 



JI112 U09 



2^ 



110 



111- 

R 
A 
M 

I 

;\' 

7, 



"^01 RAMSS 



I2_ 




/122 



I ^ 
1^ 



7 



125 I 
S I 
M I 

7 I 

i I 



103 hO>77Tr-hJB ^102 S A MSB 



^30 
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-102 SAMS 



101 Rmn 



"^09 iS»a 
M 4 0 




fie % (!) g] a 0) Is] @ Q 



—625— 
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(550 Qf^mR^Mt 
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